Scientific paradigms are ways of looking at the world that define both the problems that can legitimately be addressed and the range of admissible evidence that may bear on their solution. When defects in an existing paradigm accumulate to the extent that the paradigm is no longer tenable, the paradigm is challenged and replaced by a new way of looking at the world 1. Medical practice and medical research did change, and the change, which involved quantitative statistical methods, is profound enough that it can appropriately be called a paradigm shift.
Quantitative statistical methods de-emphasize intuition, unsystematic clinical experience, and pathophysiologic rationale as sufficient grounds for clinical decision making. Impersonal knowledge of the probability of a given result is increasingly considered an important precondition of effective clinical medicine.
Clinical epidemiology emerged as a basic medical science and with it a huge influx of statistics into medical research has taken place.
The word research has powerful connotations, with reliability being implicit. Few people outside the relevant field are concerned about how the research was done, only about what was found. The emphasis is on results which are presented as facts, with little or no regard to the manner in which they were obtained. This is probably why the subject of statistics is widely seen as relating solely to the analysis of data and the presentation of numerical re- suIts. Statistical analysis allows us to put limits on our uncertainity, but not to prove anything.
There is the belief that statistics is about data analysis, perhaps because this is the most visible part of statistical contribution. Data analysis is certainly an important part of statistics, but this narrow view excludes in particular vital aspects relating to the design of research. Without the solid foundations of a good design the edifice of analysis is unsafe.
Reliable results depend upon an appropriate research design: The justification for the analysis lies not in the data collected but in the manner in which the data were collected 2. Altman 3 breaks a research project down into eight parts:
If we wish, for example, to investigate the relation between presence of flow-related aneurysms and the bleeding risk of an AVM we must study a sample of AVM patients. The aim of this research would be to extrapolate the findings from this sample to all AVM patients.
The important point here is that the subjects who are studied act as proxy for the total group of interest. Put more generally, we cannot make valid generalizations from unrepresentative or biased samples. The avoidance of bias is one of the main aims of sound research design. A consequence of the fundamental role of study design is that the most important part of a medical paper is the Methods section. It is there that we learn what was done and if the results will be useful. Many controversies in medicine are traceable to varying quality of the design of the research.
There are dozens of different methods for a particular analysis, which makes the choice of the correct method for a particular case difficult. Before worrying about the particular methods, it is important to consider the philosophy that underlies all methods of analysis.
Statistical methods of analysis are all based on the same key idea that we use data from a sample to draw inference about a wider population. Of course, particular methods are important, but the general principles need to be acknowledged first.
The interpretation of results of statistical analysis is not always straightforward, but it is simpler when the study has a clear aim and when there is an appreciation of the general principles that underlie the analysis. Indeed, if the study has been well designed and correctly analysed the interpretation of results can be fairly simple.
Statistics is an amalgam of mathematics, logic and judgement. Although many are put off by the mathematics, it is often the logical processes that cause more difficulty -the principles of good design, and the concepts underlying data analysis and interpretation. If statistics were what many medical researchers expect, namely an extension of mathematics and therefore not in their sphere of reponsibility, it would be more straightforward. The mismatch between expectation and reality leads to many problems, a dislike of the subject, and frustration. In the past it has led to remarks such as the following:
The truth of the matter is that most of us detest statistical analysis and welcome any excuse to dispense with it 4 . Fortunately this is not an inevitable pathway. We will give an introduction to the general principles that underlie the statistical analysis in three short articles to be published in the next issues of the Journal.
The topics include The Arithmetics of Risk, How to Avoid Bias, and Making Evidence Available. The first article presents the problem of risk estimation as an example of the general philosophy behind estimation techniques. The second article discusses sources of bias and ways to avoid it.
The problem of structured reporting and pooling of evidence will be discussed in the third article. These articles will provide sufficiently detailed information on the design, conduct and analysis of a research project so that the reader can have an accurate reflection of what occurs during its various stages and will be able to compare the results presented with his/her own research. 
